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Motivation

RSAT Stereo DEM Mosaic

SAR DEM vs. Global Topo

SAR Mosaic
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Stereo Radar Overview

baselines ~10’s t
Stereo mapping views the same 100’s km
area from significantly different \ ‘
perspectives to obtain a stereo
parallax. Reasonable parallax pass\ 2
angles range from about 3 to
20 degrees for Radarsat-1. l
Radarsat-1 is currently the only /,/,

spaceborne SAR capable of pass 1
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Accuracy and Cost Guidelines

Narrow
Nominal image 50m 25m 8m
resolution
I mage swath 300km 100km 50km
width
DEM posting 150-200m 50m 40m
interval
RM S vertica 40-50m 20-25m

~ RADARSAT Stere0

$1.00-$2.00
$0.40-$1.00
$1.00-$2.00
$0.25-$0.75
7,000km2

ScanSAR Sandard/Wide | Fine
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Stereo Production Process Flow

SAR Process
Raw Signal
Data Epipolar

Stereo
Matching
b GCP Stereo
collection Adjustments
and DEM

Gridding
Ortho-mosaic

generation
DEM Quality
Assurance

Shape From
Shading

Processing
DEM Quality
l Assurance
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NIMA Southern Colombia
RADARSAT Stereo Project

» Archived SAR mosaic
Images used to predict
featureless areas before
acquisition

« Shape From Shading
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_Arer of Interest




~ SARDEMvsGlobd Topo Topo
South Col ombia

e GTOPO30 DEM
— Gross distortions
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Death Valley Merged DEM
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Merging Error Statistics

*Splicing and fusion together remove systematic errors if low-order stereo moments are good

«Stereo random errors do not degrade fused results: in fact, fusion is better than IFSAR alone

\H \H HH- Statistics on non-null IFSAR (bootstrapped) postings

“| FSAR (ST)
Spliced (ST)

Standard M easured
Deviation LE9O
14.7192 24

14.4628

IFSAR (tilted)
Spliced (tilted)

Fused (tilted)

23

Error Statistics on all postings

Standard M easureo
Deviation LE9O
Stereo 26.7619 39

Fused (tilted)

36.0727
31.3275

16.4551

20.1143 30
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backscatter
power . scattering mode!

local incidence angle
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Example results




Example Contours

i X 11‘-!.;'.
$ ~I{(,é’;{‘4 SFS improved
.@éﬁ contours contain:

bR 8 Orlgmal contours

DEM Shape From Shading
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SAR DEM Post Processin




*m@ ' LN § o —

Map of North& South Korea from
RADARSAT Stereo

* 40 Stereo pairs
30 usable GCPs
* 5m vertical bias, 22-30m RMSE
e No seams or systematic artifacts




Colombia Coast

e Location: Pacific coast of Colombia

« 30 RADARSAT images (standard
and wide beam) processed in1998

e 50m post DEM, 20m Ortho-image,
100,000 km? area

Stereo SAR
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High-Level SRTM Finishing System

Production

Management
System

- Editing and - In-process -
Production Quality
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